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(54) MAGNETIC RECORDING MEDIUM AND 

MAGNETIC RECORDING AND REPRODUCING 
DEVICE 

(57) Abstract: 

PURPOSE: To obtain a perpendicular magnetic recording 
medium with low noise by forming at least two magnetic 
. films on a substrate for controlling struclure ot 
. magnetic film through a nonmagnetic Intermediate layer 

CONSTITUTION- A base layer 2 comprising a ThCr 
(10ar%) alloy is formed on a glass substrate. 
Succeedingly in ihe same vacuum," a first magnetic film 3 
such as a Co-i5atm%Cr-6atm%Ptr3atrn%Si magnetic 
film, a second magnetic film 5 such as Co-I0atm% 
CM5atm%Pi alloy ano a Ru film as a nonmagnetic 
intermediate layer are formed. In (his constitution, the 
obid. sample shows large MryMs" ratio satisfying 
0.82Mr*2i, wherein Ms* is Ihe normalized saturated 
magnetization and Mr* is the normalized residual 
magnetization for a zero magnetic field. The magnetic 
anisotropy Ku ol the sample is several times or more as 
large as that of a monolayer perpendicular magnetic 
recording medium. The angle Atheta; between ihe 
magnetization characteristics curve and the axis ot 
magnetic field ar the point of the normalized coercive 
force He* is large as 35-90 degrees. Thereby, high 
recording magnetfzab'on and high reproducing output can 
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be obid. even with a rather thin recording film. 
Further, the generation area of reverse magnetic domains 
Is decreased to decrease reproducing noise, 

COPYRIGHT: (CJ1995.JPO 





20021100188 1511560 



I TOH INTERNATIONAL PATENT OFFICE 



No. 6517 P. 15 



aaEMMff (j p> aa & H ft If & $ (a) auftiwif&iw* 

4MPF7- 176027 

(43)£HB ¥£7^(1995) 7 S14B 

*»s» fi &mxm 

B 7426 -5D 
C 7303-5D 



(5I)IntCT 

-Gl-l-B — 5/68 
5/02 
5/85 



3tEM H«J!R©ftl5 OL (£ 11 H) 





4HB¥5-31816B 


ffl)ffi«A 


000005108 


(22)tfaKH 








TO 5 £(1993) 12A17B 










(72)fcWif 










*^BI^TlrJlE«4:ffi-TB280SJa 






































(72) ^EB^ 










3fD8aiaf^iir!GaE*-a-T§28o#* 








^^ttBittf^f+^sif^rt 






(74)ft8!A 





(54) C5EMO€«:] ««¥ft«t«:RmaSia»B4Stt 
67) [©Hi] 

«ft (Ms) *KBJM!G£fr;gD£fev<arofc (Mr) 
tliMr/Ms^O. 8C9S^t^TU. ffi#OS$£&5£ 

ttibfl«M40fc-f-fl (8 ) (43 5° £ 8 £ 9 0* ©«£B 




2002f1W18B 15«!57ft 1T0H INTERNATIONAL PATENT OFFICE 



No. 6517 P. 16 



(2) 



7-176 02 7 



[$?Sfit#o*sia] 

T. iSfn«<b (Ms) isaym3E*ao^.^v>as8S{t 



l»#«2] ffittK<0fl|jtfiJtSffiOTJ6J»O±lc|a« 

fifc Lfc«HS€rtf-f 3ffi$ttBSy£#-efc ot, 

T. iSfceft; (Ms) tRaiMSIESraDx^v^ff^t 
(Mr) #Mr/Ms £0. 8<OK^t^L. «E#0?3££ 

tttaftfkKIMawi-ffl (8) 2553 5" 

ait MvO*5 r t fclMKfc-f oS*Jg 1 ~ 3 
[8*^5] BtSEKff LfSil. L < ttSfiEio 

Ku b tiJKu, SKu, ©BB«%^5C4:Sr»at 

•f snag i - 5 o^t *ut> 1 5!s*©esiffij§ya*. 

r. Fe, Mo, V, Ta, Pt, Si, B, Ir, 
W, Hf, Nb. Ru, Ti, Ni. CoOftWHUK 

* C t -Sr^ftt t £> ft:*? l - 6 e?v *-fh.*> 1 



[?K*«10] ^Stt'PWSltCo. Ti, Ru, H 
f. Ta, Cr, V. Ti. Ru. W, Mo. Pt, P 
d. Si, Ge. B*»&atf*ifc^)4<ttiaaifc-g 

[»#«11] PNKttifWVttft&MBftifc E.fc£ 



[it J*3 1 2 ] #mt tpW«OW5 t . 14, 0 < t , 
£8 nm-CfcariSrftlStt-fiSfcfcJSi 0X111 IK 

1 3 ] SKtci&vMRCV&B > <3&ffirt (H 
c.) fcS4&>feStMII0BH&(fa0MHj (Hc b ) 
£#Hc» iHo, ©llfli«::fft5C4:i1«Sfc1-58* 
1 ~ 1 2 OV^*l4» 1 SSltoraSfldRft. 

(Ms.) tEffi2)>f>av«wo5Sff : s^b©{afoe'(t (m 

s b ) t^Msb SMs. ©BBfiiSr^'i-SCttftat 
[SRsftgis] 4©v>"fiij)»i5ic1Ei(t 

[OOOll 
[0002] 

[ttjfewsffi] lis. 3MWtfflv^e>h.Tv , '5Ks;f5e 
[0003] La»u»ia5b, Brt««fe»-ctt. 

TV«. SiEB«IBN^ftl«, S«?£SfiE*B(C 



2Q02$10fi18B mn ITOH INTERNATIONAL PATENT OFFICE 



No. 6517 P. 17 



(3) 



1 7 6 0 2 7 



* 5 , #*<0&G b/in» *-y-OSJffig«&jJ2Sfc 

[00 0 4] SE«af5»^S:o^8t)OSSafi^fl:t 
UTH, CoCr, Co-V, Co-Mo. CoCrT 
a. Co-CoO. CoCrRhfti'OCo^^i 
— L.fcC-o-g!ft&jgggJBj^6_feTi% a. ZivfrPBtegg 
C o S^4tt/tarWB»-f «it (WT. h 
c p*Si^?) «rjf*>, w*>ttAOctt, <o 0 • 1 

BSBftLfcfcS0ffift8a*S£fflAfcfiJb 
[0 0 0 5] tt3^V^&Jxr^SfiiE^ffiai|(fl:«, 

WS(r x- C*0, *ttRfl5fiHaWt>1 0 00Oe (awu* 
BTfc/h*<, KB£tt£B»fla{ti:L-C0 

[00 0 6] IEEE Trans. Magnetics, MAG-15, 1456 (19 
79) (0 *a**»ttRlCj:5ainM5B« (Perpendicu 
lar Magnetic Recording with Composite Anisotropy F 

fc* iw c o S'fr£MR«>T8iHc:/<— * n 4 if odcett 

^*5CoS^BH^fiOctttS<EHtSll[*rtI«C 
SEftlft+5Btta»&, S&JildT i 4 if oh c pfSig 
cOTifetf, XfcS i, Oe<tifO#AJf4ltOT*J|t* 

[0 0 0 7] L^Lfttffe, HGb'/in'BlOJB 

(i) B^*MtomtmxttM*>bz<tzit#)K. 

C o C r 3!*&*03#BttC r Srl*WD3-frTiifi»OC 
rSr(SAJ|6fl.|CflS«fS*a»tt. (2) AAytW? 



# * <OBct) MM** 5 £ fc £ J; 9 ftSfiHWB T*ig £ 
[0 0 0 8] ctlCj|K*/'-fX5:(Sj|EtSfc*(c, B& 



(0 0 0 9] 

ftKfc t>TOC o^&raaeAEffl*B»l*tt. 

T\ B»B»Lfct#o«S«4B|g*3Sti|l!l»L % «*v 
fc<£ / -f X#tt iff LASttOBSBiftl^FaftfiiEB 

[0 0 10] 

[ooii] ftJItttSKri* ltoa>Afc3 2&RJbaa 

ofc£j5E#iU CjfUCCr, Mo, V, Ta, Pt. 
Si, B, 1 r, W ( Hf, Nb, Ru, Ti ( Ni, 
C o OXt;#±SS*osp^63Sltfixs^3S;< 1 1 1 S 

[0 0 12] «3glMWfflT*SJitt, CO±JCJBjs£-J-5B 

a ( Ru, Hf, Co, -XttwJlfcCr, V, W^i - * 
^ifltTth c pWiSOTO, XttSi, Ge^ifO^ B e B 
ff^O^W^fil^^aao feoVMt, Si, Get*? 
O#&R$;0Tim<O±\ZT \, Ta, Ru. Hf, C 
o.Xttiil^Cr. V, W^if^r^PLfeh c p«sg 

[0 0 13] ftt-Jfttt»ctt, Sffi±lCh c pffi^Tifi 

~<OCo fe» c M S: SE^fSj iCEfSj $ * 5 \z 
tt, <00« 2>ffi(S]Lfch c pT*JB, X(iS i . G 

ttRwB^tsg* Hi St \z<m e1t6Z 

Bftsaaosfiffiiwaia/^ffii^bflDia 

^fttt, BSC^y Ko*ff*fpJtc0^4 5tf<OI5H**a 



2002TO188 15*585 ITOH INTERNATIONAL PATENT OFFICE 



No. 6517 P. 18 



(4) 



7-1 76027 



[0 0 14) ?m£4>HJPttCo s Ti, R U , Hf. 
Ta, C r, V. Ti, Ru, W. Mo, Pi, Si, 
Ge, B*&a«*lfc**< tt> I8£*£trtt*k t> 



~3 : 10«5H"Cfiaat*2 0 0 00e8L±ft»5wi:aJ 
"CSS. *fc. ^ffitt*Sr^L-C^^c5lS®teWJK 

Mr/M s SO. 8 
3 5° £0£9O° 
[0 0 18] *WS*W*^LT*JilC««t 

6 > d 

3ir'fl«>*ttKb4>ftBttJ (Hc b ) ioiHfctt, TSE 
(7) OB8«36 5 JS3tf 5roa$#4U<. Bft£iEV*fl(0 

Hc^Hc, 
M s b <£M s a 

[00 19] lGb/in 2 B±OffiS«a^SB®4: 

OjBttoT?S5eit>.h*<H S*L<ttl OnraKT* 

Stt-C*«W»V^3S*»ii"Cfc9, SnmKllOO 
nm»T*«A(f\ IW»lwKV*?rattfcft*£ttl 0- 
5 Onraasa*Ll\ 

[0 0 2 0] «it»^TWS*i2SR±0«T»^L 
[00 2 1] 



[00 1 5-1 -SfilCjE^AlOSttKaOaUOS^ (a 
(Ku b ) flDHfcfi, Tffi (1) 3S,tf (2) 0)§flffi3dsj$ 



(1) 

(2) 

[0 0 17] tKr8BMo«SKIB«HE^Wb«*|I^A 

(Ms) fc£«^jE$ra*ft^«ff«tffc (Mr) fl^ffl 
tcTle (4) OWfcZhttZ* ifc, io-s&^m- 

Sa6t«JM»04-f* (fl) (5) oeBffi^ s 

(4) 

(5) 

S&to&ft&g (d) iBH&R<7>#£ (5) fcfflfctt. 
TE (6) ^Bffid 5 Ji!3io^JJJ LA\, 
(6) 

«ttRa©fiftBlft (Ms J fc3&*>e>3tHNaBtt 
'Kb<ofi»ttfb (Ms J fctollBttt, TIB (8) foffl 

(7) 
(8) 

[0 0 2 2] HJiiWWWfiKfcUTrt-Ti, Ta. r' 

u, Hf, C oUztiZftk u CixtCCr, V. W/j;if 



2002$I0J)18B 15358ft 1T0H INTERNATIONAL PATENT OFFICE 



No. 6517 P. 19 



(5) 



#8>l¥ 7-176027 



1 0 0 2 3 J I G b / i a 2 £i±<vS^ggS2^ 

JBO«*fcLTtt, «te»&03&gf*5--5 0nm<O«S 

i>ltt®t. 5 — 5 0 nmtO|SiaTA&— CMLt^o^ 
i #a* LV \ lGb/i n* W±0«»te£55«!e& 

fiJ:D**H£fc#a*U\ 
[0 0*4] «ttK5r#WH4*M*Sr^LT0J8(c»^ 

«ftywX«rfi«T#5flWR*»Ji>«. fra (x) 
(2) ©«Sfc«fc1-££fcj:9, 

D**SftwA*«BHtK€r««+*cfcfcJt 9 Affile 
a>P>ffiSa~-, KlCfc *ea£a*ft5££. ^> KJSS 

cat mi a&^mm t &± u &#*siEffi»*ss-f 
eat" sassv&^teico^Tii. a , > a , osi#srt 



[0 0 2 6] J^^OKA^Sgtaiiafc J: 9K<b 
(a j - a,) /a, OffittO. 0 1 ~0. 0 5<OJ5ffll:fe 



"7, . _ 



7>~7" 



tf-eefclr 9. 0. 0 5 5rJSt5tSSLV>xf 

* * f+;HiSftfc8jS-*-s i t ft < 4* i> e, -p fc 

[0 0 2 7] a , = a , #ttt£f>HJf 0# 

ta f T#5. I5E (4) &o< (5) OB8ffi^}SJS1-5I 

[0 0 2 8] i-fcbfc, SES«ti8lt«l54 ( /-f x« 

S-CJb5. — «ElCfflv»feii5CoCtS©Sii:5SikJH© 
M-H*t»-Ctt. Mr/Ms<0.3m, ;h,H:iKtt 

M s ^0. 8 ©*<*S:3fifc-frtf x W*««Ea5364LTt 

«Kf-^xas||![/><tfc*. siy^x^JiEofflftw* 

Clt^T/h$ < T# 5. Mr/Ms ^0. S fl&ft&jftfc 
«lf. 3 5° S9S90 e a 5 ^ICj|S5fc$^5 0 
[0 0 2 9] ms (6) roBa^tfSSto^tlC«t9s 

*»&«R^y Kit J; 9<KS[JSS«r?T9*& > ^j. K4KB 

B»a«e<i:#**v^t^atu». wis (7) su« 

[0 0 3 0] 

ixa«m wTfc*aw9aa«t»»f. hs^ml 



2002$10fi18B 15*590 ITOH INTERNATIONAL PATENT OFFICE 



No. 6517 P. 20 



(6) 



4$8fl¥7- 1 7 6 0 2 7 



10 0 3 lj ft#Lfc#?*»Sl«r*/«sr*!Ji'*'J! 
ttfc»*U 2Xl0-'Tor rOJG8*T»«Ufc. 
Wr»T«E X 4-2 0 OTCCJWRLT. mfflRommM® 
fit LXBf.$ 3 0 n mOTittS 2 fcJBMLfc, 2 
14, Sfc-ftSjlZttT i , Ta. Ru, Hf. CoiJf 
©h c pft36©$m«rfllv»3tf, CftKCr, V. Wfc 
Mr^U^h-e-p-«SltO-T«Ji v _X|J.s_l. 1 _G.eJfciiL 

*S8SfJ-Ctt. T i — 1 0 a t %C r £&5rJB^ 
fc. 7*80 2 14 h c pfcgfciffU *©&g#ti:i4<0 

0 • 2>%<tVhs1t. 

10 0 3 2] £©J:fc9lMrtra-KS«p"WSS50n 
nOJ|lVttai3. #Btt*m/B4. JSSSOnmCDfg 
2«ttK5«rJ!!SfcJI5j5fcL-CISl (a) tJWri<«M8 

fclMlOnm©* 7 fc»*Lfc. #Bft 

953*414, 0~1 3 araJ-ca^fOJSJ^flStO^rffiS 
Lit. 

[003 3] *S»«-et±. 3£lttttK3i:LTCo- 

1 S a t-y.Cr-6 a t°/«P x -3 a t%S i JfiBttK 
$\ &2B14E5 i: LTC o - 1 0 a t %C r-1 5 a 
t%P t$BH£n*£v*fcy. Btt&ttCofc^fl-i 
U wlLCC r, Mo, V, T a. Pi, Si. B, I 
r. W. H f , Nb, Ru, Tj. N i , Co O&tMfr 

Xttfls£*«r*A/fc'81W» & «« L T t> lasaftft *$ 

[0 0 3 4] #fflt«plMfcLTHRufcflJV*fc#. T 
i. Hf, Ta, C ofe5V>{±-jx|dC r, V, Ti, 
Ru, W, Mo. Pt, Si. Ge, Bt>>b&rXti1t& 
4 < i t> l fflH&Stftfl*. t L< (± wh.£^tr&&# 
»4Srt*»eiWt©*m. XI4P t, Pdfcf©®* 
Sfc&UHt h 5 1 Mi C r ^©*'fr2*ftSO«-)ff . t, L 
<ttSi. Ce, B >5e ?0#AKtt*H&Qttffrfr3A/-t s 
fc, *K , ^**>T/t'fi6fiOftff4r*t<J|J»f/j;itii.|fRl 
.ttO»*Srf»5iiaxT?t«. 35lBttJg3©j&g (.fi 
.) £S&2ett&cDBi/$r (5 b ) ttffiRCWRTfca. 
[0 0 3 5] *3?JEfl»m±. *&©$#£*/«;;/ * y v 

BtfTtWJLfctf. l*B«iai$:^LT2J8#jt©«te& 
*m LT% l^T t> IS3«?roSlSiJ# to *Vo, 
[0 0 3 6] (ttftfl) &KJg fc t T. ±?ETlfeS 2 © 
JbK&BttR©«3 U) fr (6 = «, + «,,) icg&£ 

ufc i asoflfteK, 1- ^^*>nis<jij i ©$ i mis 3 

fclW-Bfifc»Co-l 5 a t%Cr-6 a t%P t-3 
a :%S i^BiSBOW'fefflfigSfLfcHl (b) a?« 

[0 0 3 7] ±££.Jg0iJ 1 ©$fftt£BftlE{|;ic py/ 



H^sfc. ¥®«tt<&A8©#tt-C8l&{fcL 
TH2C*t. B2^feM&a>4J:5K,- 2ffi|S©Bte 

0 Sr«T$-fr55»**5$,5. #Bte?«j5©*s 

t.* 5 0< t, 28 nm©«5ET«4H4/'rX1itS<0SJ 
. iSfcSifS^OflMjttTt) 1 0%^T«c»Sij 

[0 0 3 8] *3S;!lS0J©#«B^©ftji£S*5B&jjfi 
•CtSSLs «?ttia!fHftJ:t»?{MR 

8*«t>BttRfc ■Pffl^lSac.t'? ^i/Y/t'fiijI^fi UT*J 
9, SlBffiROattfi (a,) i 35 2 B£&© a fel 
(a 2 ) ©Sjlctta, > « ,©BB^dc9 ffloTSS 9 , 
aji^a, K£t^Tto2%*£vMirc$>o*: 0 Bfc$£ 
Wi©c#(4BSSSB:^|RiT«)5rti55SB$h,fc. £fc 

d«:9«Stt«#«>9, *fcSl«ttJS4^2«it«o 
[0 0 3 9] ®l Lfc%&«#JB&«#i l^BKtt 

3 (a) IC^ri:<, lS«©KttKr-«^U^« 

W©«ib*ieil2, 12' 5rt,o«aEaA:^$^ 
5. r©#g>, K»KE©SS#i 1 ■eHtlirMrSWK 

Bfb*it. -©S5«Ti4se^^fg8g^n-t ) ^t'&? t 

^ClS]^©B<k) 13^j52$^5, L*»L«a«6, SB 
»BE©S-ff 1 l*>e.K*v5t^lcSB#©JK»*5!S< 
£9. ffl«tfyh©rt«l=*{la!?|S]l2. 12' tffifSj 
&©Stfk, 1-fcfc*>i2BEl 4#flMKSitJ5 ( tfcd© 
2BE 1 4 0^XttRffiBtttt?nottZfl!AOB« 

^DLT«J«f«jgSr3g^i-5 c t*s>8BE®jffifefliitt 
5©lc<PTJSiTfc5. . 

[004 0] w©iSS:BKl 4©^<£A<. &&ft%<0 / 4 
X©iRE9t<t5. iEftBfcl 3au!iS»BEl 414, 
©fafafiS^k (Ms) XI4«©iafk (Mr) iBttKff« 
©I5lwtt#t5. «ot, i2BE 1 4 Sr'h$ < i"5 |C 



2002*IOIM8B 15«i590 ITOH INTERNATIONAL PATENT OFFICE 



No. 6517 P. 21 



SOtftfJ&'CfcS. 03 (b) tt. 2«|g<0&ttE$r# 

5. iotM>c»v^rt>. GABfi^nia. 12' t 

PftfilCfc 1 4 0^£fc^?-5«_&fl[ (8 

S (d) ££*<0S£&KO8$ (5„Xl46 b ) ©HC. 
(6,Xtt5 b ) >d 

[00 42] Mfc®ttl^JU_*b&$aft?7 

* * -<?„ffi«{b 1 3 
(8 aJZ.15 8 b) >iBS^7^^ 

(Ku.) kJR2Wm5 0mK*Mt&k (KuJ 
«>«]«:. Ku, £Ku, izJJBSgfcgt 
0£ai£_EOfc_fc8_*5$»*asfc9, 
aXEftC#_'-?fe£. *81K0IIO»fr. Ku.=l. 5 
xlO'eri/ce, Ku k =3X10* e rj/c 

[004 3] ® MJg^^EftK* fc . a 

i (b) t^Lfctti^WiK___£„^tt©_ 

-HWt*fiB««S«WJ* (VSM) "ffJSU. «« 
»JSE<*<&_{fcS:IS?b«{t (Ms) T-&»fcU 

(He) "«|lMSftLTfr*UfcJJMMfcM-H 

it (Ms-) . e^nejtjoa^lswteSrSlfrfbR® 
Bfk(Mr-) , M-H#ttjJ5K^$4t3c21-5i^^ 
ffi#£r&*Mb«ffi2) (He-) fcLTSLT^S. 

[0044] tk»nn^BmSMfssaUB»^tt. 0 

4 (a) C^Lfc«t?IC, JMHtmmtfc (Mr-) 03 

Mi*. «ftibia?De^ (Ms-) icsfc^xisiwc'hs 

AS!Jt. 1-fcfe*>M r • /M s'UO. 17 -0. 3 _£f T? 



f) 1WF7- 1 7 6 02 7 

[0045] **^to^jiKSiaasfe<ajKflcT? 

11. MtVMs-Oii:#0.8lMrVMs'Sli 
**HtWffiti, (Ku) fc±!2 

mtmn) (He-) fc*v*T**#*jiwi5B&t-5* 

ft (8) fc3 5-9 0*fc**<+&zfc#T*5. 1- 

* j se>*v. jes^s^tu^i^Swt sfeKu 

[0 0 4 6] C^„0i|2) miffiffiK3tS2«lttJR5 
ORJ?Sr S OnmKtt^U, $l8_K3 

t LTC o- 1 7 a t%C r-4 a t%Ta, £2ttH$ 
RilTCo-lOa t%Cr-l 5a t%P tJR__ 
R. MWSfMJiiLTP tfc*v\ Bi ( a ) ofctf 

[004 7] *33i0!l<73#;SR55ifr§.. ( a, - a t ) 
/a, =0. 0 2 S % Ku, =0. 9X 1 0 4 e r g/c 
c.Ku b =3XlO c erg/cc v Mr* /Ms* 
=0.9. 9 = 8 5° , Kl©ttttROfflfD»{ttS2CD 
BttK0.ttW8<ffc0JfcM s , /M s > =0. 6 S 

aW¥£tt»*WELfc**. _2fc|l!tfOfliMtft& 

8, : fi> 4:1 : 3-3 : 1 Offl-CSteS-tfT t> m CJ^ 

[0048] C^JSW 3 ) *«W<Of4©||JSffiJ$rgl 5 \Z 
«t 9 SK 1 wilr^fiSpKoTUSS 2 5t^jeK 

tfc. ^JIK«T*«i:LTIi. Si, Ge, BXftC 

' l=ttfiEfl9P«2 ltr0j5K1-S. fiffiWflPStL-ctt. h 

iO±fweat»4J5fcUT. ftf?®ffirc (0 0-1) ffi^rS 

©±i;Sglffitt®3, fffl«4. ^2SttJ355 0«SlClffl 
SUfc#«RJgflcB 2 2Sr^^5. 
[0 0 4 9] ffijttf. SlEffiK3. m2«tt8?5tL 
TCo- (x) »t%Cr-4at%T«^fSfflEfc 
»*Lfc1"5t. ?*JR9<DCr»g (x) (c«t D 2jg<7> 
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lBttBfcLTOo-l 7a t%Cr-4a t%Ta$r 
3 0nraMU £2BttKi:l,TCo-10a t%C 
r-4a t%Ta*5 0nm»jfcLfc. #«te*fB/8fr 
lTll5nin(DTi-V&4t^fc ( wOBKLTJe 
■tt-UA#«.g<^tf .._18.88!^1B» J1 2 1 cpjgfl&foi^ 

[0 0 5 0] *Jii£#j<0#S J &<3#& s ( a , - a x ) 
/ai=0.OK Ku, =0. 9 X 1 0 fl e r g/c c, 
Ku h =1. 2 X l O 5 e r g/c c, Mc'/Ms 1 = 
0.9 1, 0 = 8 8 fl , SlO«H£ROfi|pBfb£:JR2 0 
3tt&O&?0ffifcO&Ms,/Ms s =0. 61?*ofc. 

&. 

[0 0 5 1] (Kl&0!4) 0 6(1, 

< , SRJbicT#JB 2 , ttSMflJI 2 a oJKtcj&a u 
wOifcBttHa. b, c«rSWtt¥B,W4Sr^L"C0 
AlCtt9iSLa»-LX:^/IBSIft»c 2 3fcfcdELfc. B 
ft® a, b, c»i, *ftrftCoXf4CoCr$r±J5£# 
"tU illCMo, V, Ta. Pt, Si, B, Ir, 
W # Hf, Nb, Ru. Ti, N i £8^0 Lfc^-i&sfc 
OWirLfc. #«£tt*f«IJS4 i LTtt, Pd*fliv*fc 
P d 8WUC t P t *05B^A*^*rS4Stt^-eg 

5 0 #«tt^rflii4oa[s t.tti-7ntt*»a-cj!> 

5« flfcttMa. b, c ORfftt 8 nmfcLfctf. «J5* 

[0 0 5 2] «ftOW9yR^|q-aATj9 5»$(Ctt. 

w t c J: 9 ISttK t ?H8H4 * ISM ox W*'/t 

a, b, ctLrCofr«^fc*HS 
^JO^SJRO^ a & =a 2 =a a =0. 2 5 0 7 n 
nu Ku 8 =Ku b =Ku t =4. 4 X 1 0 6 e r g/c 
c, Mr" /Ms" =0. 9 7, 6=8 8° , Ms, =M 
s b =Ms t t*5« #BEtt4>|Saff4 0K9x B «r^ 

[0 0 5 3] CXtt!ffl5) *Xn0ft0JGKftfcB-7 5- 

«v^x»wt*. ste i ±\zmmmMTm 2 

2^:Su^^C^gffS:gLr^J5£Lt®lS[i8K3 3*fft£ 

Sft&L, 3 l. fi£f£KH| 3 2(4, Co$r£j£ 
££U :hCC r, Mo, V, Ta, P t. .S i ( 
B. Ir, W, HI, Nb. Ru, Ti, Ni, CoO 



(8) MHP7- 1 7 6 0 2 7 

3 1 tLTCo-1 5 a t%C r -6 a t%P t - 3 a 
t % S i KBtt££BttBH, 3 2 t LTC o - 1 0 a 
t%Cr-l 5 a t%P i»«ttR44fOh c p«fjgO 

<fc5-fc3te»at5. S&lcco±ic#Btt*H/l4 
fc^LTBjfcOAfcSBttRL, 3 4, ^tt(g?H a 3 5 

U c^±ic;u~tf xt^ig 7 rStK^SR^D 3 
7fc1"3. ^ttKLj 3 4, ©ttKH 2 3 5 H. 

*>*WTOBv*Tt>AK -0*&t^f a OaWfitttS« 

lOTK3 3©atMto¥*WMra,«iU S2fl« 
&3 6(Oa$4SWiia 2 " a 2 *>a 

[0 0 5 4] *lllS^ior < b<S/ ( f53Sa^;o®ttK$:S 

"C\ fliJ^tfKtt&L, 3 1, KttKH t 3 2*m-ttW 

[0 0 5 5] (£J£0iJ 6 3 #^<Df&<D£|£#j£g] 8 I* 
«fc5BtW1-S. 5«l±eTJM2fc*jatU -<0±lc 

4, S2»(£K5^&«6^Jil!IK*E3 8 *ffc*t 
fc 0 SSttKtLTrt, Co-Co'OOiB^R^Co«r4 

£\ CO^JBIRtttt£3 8ott{bSAUIl. $?KJgfi)cfc 

[0 0 5 6] 2 k LTBtftsi/^ 

h-SrS 0 nmMU ^0±ICS 1 ©ttfl t LTCo- 
CoOgr&S$:50nm, *MItlTCoOi4n 
m, »2Stt/li:UTCo-2 0a t%Cr£fc*5 0 
nmWitft:MjBaKftcE3 8tr«/£U 

[0 0 5 7 ] ^laiWIO^SKo©^, B{bS£«^A 

fc, Ku 3 =0. 9 X 1 0 4 e r g/c Cv Ku b *1. 3 
X l o« e r g/c cX'bofr. ^Btt4> t 

0 2 tH«Off|fijaJJ»fe*ifc. 
[0 0 5 8] (Hlfifil 7 ) *&WcoteOHJ6eiJ$rig 9 
•toa§81-S, S4E1 JtlcS^SB*4rtofc»Btt/B 
J53 9«U ^OJiiw«xtfiai (a) t^«0<S 
«OBttJBE«rJBj5EUT4S#JiKtt«F 4 0 t LTffi^ 
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(9) 



1 7 6 0 2 7 



-fe^^K fcoHtCo, Zr, Mo, Nb, 

w, f e ttxttWMm&nmmxntm** z 

— (4)-o-5-ftj— (SJt«.8j_HajoLi*.j»at»^«s = i. 

***ff£*4KyK7 2tfE«UF*iT^5. i<0&$ 
att-fctefffcZ^ax-? 7 3 fctf.f*a*/l^e— # 
eSEW?4S»7 5. ffifift*lEl«&7 6, ^fy?-7s 
[0 0 6 0] 

[XnojRA] K±SMBCJliWtfcrt<. *93^0« 

L TAME L fc *J|Rtffi^&00Mt:fc A ^ 5 r 1 1 J: 
[BffioWHifcafciE] • 

(01] (a) tt^nc^sMRffigraftttfluos 

*swc@, (b) mtxtouismtmsiBivmomis. 
a. 

I® 3 ] IBAttfttttt&Sni-SffSH-Cfe 9 . ( a ) 
tt1EXO«JIBMi3raiUaE(t:oSiHK{lsKIB^tt991-S 
fiftH. (b) a^fiBffiSSAISEilcoSflWbKtt^ 



1B4] B«b-«IM»tt«rlM!t*B|-C*9. (a) tt 
B. ' (b) O^fin0)^ff|RIKSSm»tc9«{k-B# 

[IS 5] *5S^Oftl©SJ£fi«JO^S^agS|«:(oier®ffi2C 



E. 

[©7] 

[08 J *£MOttemfll0Mftaftft0|ffaS^ 

So 

[si o] Ka3Ea«H©-«©«a:B. 

l-WR.'2-TJM. 3-JSlWtK. 4-<f>HJB, 
S-»2SHt«. 6-£ffB£fcA. 7-fiaK. 8- 

1 1 -3Bft«K©«ff. 12, 12' -tt{b#|6]. 1 3 
-ffiSKft. 14-jSKE, 2 1 •••StS«!l8PS, 2 2- 
mmmB, 2 3-BHtK. 2.4~£flBflEfl;c, 3 
1-BttKL,. -3 2-BftKH,. 3 
K. 3 4-agftL,. 3S-SHSRH,. 3 6-*2 

mam. 3 7-^«bsse#d, 3 8-^«jgj&#E. 3 

9-tttEttBL 4 0-^JIRKflep. 7 1-8t£Eftft 
*. 7 2-8K5»8ttl*»^ff4a^yK. 7 3-T 

^f-a*— ^. 7 _4-#<f 7 5-SBS 

ff*fel3K, 7 6-ffijttR»ia8, 7 7-*f^-7i-f 



III 



[02] 




+0I4IM (nml 
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7 6 0 2 7 

aK«H»*m**,B-TB2gO#* *S»B»*flrj|GK,S-.TB2B 



